Identification of nitric oxide synthase neurons for laser capture microdissection and mRNA quantification.
An immunohistochemical technique was developed to visualize nitric oxide synthase (NOS)-immunopositive neurons in fresh-frozen tissue sections of rat brain for laser capture microdissection (LCM) and mRNA analysis. The effect of tissue fixation and the choice of fluorophore were investigated. Here we describe a rapid immunofluorescence protocol that allows the processing of fresh-frozen tissue sections within eight minutes and subsequent mRNA extraction and real-time PCR from pools of 20 NOS-immunopositive LCM neurons. The cellular complement of a subset of ionotropic glutamate receptors, specifically N-methyl-D-aspartate receptor subunit mRNAs, was examined because these receptor complexes are thought to mediate the effects of fast and slow glutamate excitotoxicity. Real-time PCR data revealed that striatal NOS interneurons express the mRNAs encoding NR1, NR2A, NR2B, and NR2D but not NR2C. These LCM mRNA data are consistent with previous in situ hybridization studies and demonstrate the utility of rapid immuno-LCM with real-time quantitative PCR for the study of mRNA abundance in discrete populations of neurons within the mammalian brain.